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ENUAEMWIA BAPUYEJIE MERY NPEALLKOJNICKOM AELLOM

Y CEBEPHOBAHATCKOM OKPYTY

Tarjana I[Menapcku

3aBon 3a jaBHO 3apaBibe Kukunma, Kukunma, Cpouja

CaxeTtak

Bapuuena je BUcCoko KOHTarnosHa BMpycHa OonecT Koja 4ecTto usasusa
enuaemuje y NpeaLwKonckuM yctaHoBama ycneq bnuckor KoHTakta Mefy
OCeTIbUBOM AeLoM. Mako je no KIMHUYKOM TOKY 06M4HO 6nara nHdekum-
ja, Moxe ga goBefe A0 030MIBLHUX KOMMMUKaLMja Koje 3axTeBajy XOocnu-
Tanu3auujy. OBo nctpaxveare ce 6aB1 envaeMUONOLLKUM KapaKkTepu-
CcTUKama, AUHaMWKOM MPEeHOLeHa N KITMHUYKMM ucxoguMa enuaemuje
Bapuyene y jeaHoj NPeALIKONCKOj yCTaHOBU. ENMaemMmnonoLko nctpaxm-
Bak€ je cnpoBedeHO Mehy Aeuom 13 ABe npepLuKkoricke rpyne koja cy
obonena on Bapuyene y CeBepHobaHaTckom okpyry (AyToHoMHa lMokpa-
juHa BojsoguHa, Penybnuka Cp6uja). AHanuampaHu cy enuaeMuonoLlKu
N KINVHWYKW nodauy, yKibydyjyhn yydecTanocT jaBrbana, Aemorpadcke
KapakTepuCcTvKe, BakLMHaIHW CTaTyC v KNHNYKe ncxode. Ennaemuja je
Tpajana 61 gaH (8.10-8.12.2025. rognHe) npu vemy je oboneno 28 of
yKynHo 41 nsnoxeHor geterta (ctona jarbara 68,3%). NeTHaecT cnyya-
jeBa ce jaBuno y ctapvjoj npeaLukonckoj rpynu, a 13 y mnahoj. Enngemuja
je 3anovena y ctapwujoj rpynu, na ce NnoToM npoLumpuna Ha mnahy. Kpusa
enuaeMmnjcKor ToKa je ykasana Ha npeHollere nHdekumje ca geteTta Ha
paete. Ctona jaBrbatea je 6una cnnyHa y ctapujoj n mnahoj rpynm (65,2%
Hacnpam 72,2%, p = 0,888). Mehy geuom koja cy ce 3apa3una, meauvjaHa
y3pacTa je 6una 6,0 roguHa (IQR 5,5-6,2) y cTapujoj NpeAaLLKOncKoj rpy-
nm u 3,6 roguHa (IQR 3,4-3,8) y mnahoj. MeRy aeuom koja cy umana Ha
nHdeKLmjy oceTrbmBy Bpahy 1 cecTpe, cekyHAapHa cTona jaBrbana y Ao-
mahuHcTBy 6una je 57,1%. Mehy ogpacnum unaHoBnmMa gomahuHcTaBa
HWje AOLUIIO HU [0 jeAHOT CEKyHAapHOr 3apaXkaBaka Bapuyernom. Y rpynu
AeLe Koja ce HUCy 3apasuna, NpeTxofHa nHdpekumja Bapuyenom 3abene-
XeHa je ko 88% peue y ctapujoj rpynu v kog 80% aeue y mnahoj. 36or
pa3Boja Texe KInuHu4ke cnuke, Tpoje aeue (10,7%) je xocnutanusosaHo.
Koa ABoje xocnuTanu3oBaHWX ca Bapuyernom ce passuo Lepebenutuc,
ocaMm [0 AeBeT JaHa HaKOH MojaBe Ocre, Ca HeyporioLKUM MaHude-
cTauujama, a jedHo JeTe je XOCMUTanvM3oBaHO ycrea npopyxeHe de-
OpuUnHOCTN N MMyHoaeduLmjeHUmje Kao OCHOBHe GonecTn. HakHagHum
MMYHOMOLLKUM TecTupaweM je nageHtndukosaHa geduumjeHumnja 1gG1
noTknace aHTUTena koA ABa xocnutanu3osaHa geTeta. Cpeawa Bpea-
HOCT OyXuHe xocnutanusauuje 6una je 16 gana (oncer 10 go 20 gaHa).
TokoM oBe enuaemwuje OOLUMO je [0 €KCNIO3VBHON MPeHoLLeHa BUpyca
Bapu4ene yHyTap npeaLUIKorcke yCTaHOBe, LUTO je AOBEeso A0 BUCOKE CTO-
ne oboneBara 1 KIMHUYKM 3HaYajHKUX KoMnvkaumja. Heyponoluke kom-
nnukauuje n MMyHornoLuke abHoOpManHoCTV Kof XocnuTanvaoBaHe Aele
Harnalwasajy noTeHuujanHy 036UrbHOCT MH(EKLM|E BApUYENOM U 3HaYa]
NpUMeHe NPeBEHTUBHUX cTpaTerunja, ykrbyyyjyhu BakuuHauujy.
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Abstract

Varicella is a highly contagious viral disease that frequently causes out-
breaks in preschool settings due to close contact among susceptible chil-
dren. Although usually mild, it may cause serious complications requiring
hospitalization. This study investigated the epidemiological character-
istics, transmission dynamics, and clinical outcomes of a varicella out-
break in a preschool institution. An outbreak investigation was conducted
among children from two preschool groups affected by varicella in North
Banat district (Autonomous Province of Vojvodina, Republic of Serbia).
Epidemiological and clinical data, including attack rates, demographic
characteristics, vaccination status, and clinical outcomes, were analyzed.
The outbreak lasted 61 days (8 October—8 December 2025) and involved
28 cases among 41 children (attack rate 68.3%). Fifteen cases occurred
in the older preschool group and 13 in the younger group. The outbreak
originated in the older group and subsequently spread to the younger
group. The epidemic curve indicated sustained person-to-person trans-
mission. Attack rates were similar between the older and younger groups
(65.2% vs. 72.2%, p=0.888). Among affected children, the median age
was 6.0 years (IQR, 5.5-6.2) in the older preschool group and 3.6 years
(IQR, 3.4-3.8) in the younger preschool group. Among susceptible sib-
lings, the household secondary attack rate was 57.1%. No secondary
cases occurred among adult household members. Among unaffected
children, a history of prior varicella infection was documented in 88% of
children in the older age group and 80% of those in the younger age
group. Three children (10.7%) required hospitalization. Two developed
varicella cerebellitis 8-9 days after rash onset with neurological mani-
festations, and one was hospitalized because of prolonged febrile illness
and underlying immune deficiency. Follow-up immunological testing iden-
tified 1IgG1 subclass deficiency in two hospitalized children. The mean
length of hospital stay was 16 days (range, 10—20 days). The outbreak
demonstrated rapid and efficient transmission of varicella virus within a
preschool setting, resulting in a high attack rate and clinically significant
complications. Neurological complications and immunological abnormal-
ities among hospitalized children highlight the potential severity of vari-
cella and the importance of preventive strategies, including vaccination.

KrbyuyHe peuun: Bapuyena, enugemuvja, npepgwkoncka Keywords: varicella, outbreak, preschool children, compli-
Jeua, KoMmnnukauumje, BakunHaumja cation, vaccination
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YBopg

Mudekunja Bupycom Bapuyena-zoctep (B3B) je jeaHa oa
Hajuyelwhmnx geunjux ersaHTeMmckmx pebpunHmx 6onectun Ha
ceety [1]. B3B je HeypoTponHu andaxepnecsupyc (Xyma-
HW Xepnecsupyc Tun 3) oAroBopaH 3a NpUMapHy MHMEK-
LMjy KOja ce MaHudecTyje kao Bapuyena (oBumje 6ormme),
HaKOH Yera BUPYC YCMocCTaBiba OOXMBOTHY naTeHuujy y
CEH30pHUM raHrnujama [2, 3].

EnvaemMuonoluke KapakTepucTuke Bapuyene mory ga ce
pasnukyjy y 3aBUCHOCTM of obyxBaTa BaKUMHaLUOM U
UMyHuTEeTa nonynauuvje Ha Bapwuyeny [4]. Y Cpbwuju, rge
BaKkuMHaLMja NpOTMB Bapuyene Huje yBpLUTEHA Yy KareH-
[ap PYTUHCKMX UMyHU3auuvja, U garbe ce perncrpyje Bu-
coka ydecTanocTt oBe 6onectu [5—7]. CeponoLuku nogaum
n3 AyToHomMmHe [lokpajuHe BojsoguHe ykasyjy Ha BWCOK
CTeneH NpupoaHO cteveHor umyHuteta (84,6%; Cl 83,4—
85,8), npn yemy ce Hajehu 6poj nHdekuuja jaBrba y pa-
HOM OeTuwsCcTBY [6, 7]. MNpeaLukoncke yctaHoBe npeacTa-
BIbajy OKpYXeHa Yy KojuMa je noteHumjan 3a npeHowene
Bapuyene nocebHO BMCOK, 360r yyecTtanor u npogyxeHor
©nuckor KoHTakTa Mefy oceTrbMBOM AeLom [7].

WMako je Bapnyena yrnaBHOM camoorpaHuyasajyha 6onecr,
enugeMvje y oBakBuMM yCTaHOBama MOry Aa Josedy OO
3HauvajHor obonesawa W, y HEKUM CriyyajeBrmMa, 030uIb-
HUX KOMMMMKaLMja Koje 3axTeBajy xocnuTtanusauujy [1, 8].
Y nuTtepatypu ce cpehy ctone komnnukaumja og 2 o 6%,
[OOK ce 030urbHe HeyporoLLKe KoMMvKaumje, yKby4yjyhu
aKyTHU uepebenntuc, jaBrbajy pehe ann 3HayajHo gonpu-
Hoce onTepehewy Oonewhy [8, 9]. Tewkn obnuun Gone-
CTW cy Yelwhun KOO MMYHOKOMMPOMUTOBAHUX MNojeauHaua;
MeRyTUM, CYNTUITHE MMYHOMNOLIKE abHOPMarnHoCTU Mory
na npohy 6e3 anjarHose, CBe AOK Ce He OTKpWjy TOKOM YO-
OunyajeHnx geunjux nHdekumja [3, 10-12].

Cwmartpa ce ga HeyporoLwike KOMNnukauuvje Bapudene no-
TUYY KaKO Of OUPEKTHE BMPYCHE HEeypOoMHBasuje, Tako U
0O WMYHOMOLLUKM MnocpeqoBaHuxX mexaHudama [13, 14].
Y4yecTanocT KoMmmnukauuja ko XocnuTanusoBaHe fele
Koja ce cpehe y nutepaTypu Bapupa Yy LUMPOKOM OrCery,
LWITO OACMMKaBa pasfnuke y nocMmarpaHvuMm nonyrnauujama
n 036ureHocTn Gonectu [15, 16]. AKyTHU uepebenuTuc je
Hajuyewha HeyporoLlka KOMMnvKauuja, ca npouereHOM
CTONoM MHUuaeHuuje og npmbnmkHo 1y 4000 cnyyajeBa
Bapudene [1, 17-20].

Tewwkn 0bnmum 6onecTn Ko OCeTrbLMBKX nonynauuvja unu cy
KIbYYHU MOKpeTay pasBoja BakuuHe npotus Bapudene [21].
CeeTcka 3ApaBCTBEHa oOpraHusauuja npenopydyje pyTUHCKY
UMyHM3aumjy y 3eMmrbama y KojyMa Bapuyena npecTtasrba 3Ha-
YajHO jaBHO3PABCTBEHO U COLIMOEKOHOMCKO onTepehemse [22].

Introduction

Varicella-zoster virus (VZV) infection is one of the most
common childhood exanthematous febrile illnesses world-
wide [1]. VZV is a neurotropic alphaherpesvirus (human
herpesvirus type 3) responsible for primary infection man-
ifesting as varicella (chickenpox), after which the virus es-
tablishes lifelong latency in sensory ganglia [2, 3].

The epidemiological characteristics of varicella vary ac-
cording to vaccination coverage and population immunity
[4]. In Serbia, where varicella vaccination is not included
in the routine immunization schedule, a high incidence
of disease persists [5-7]. Serological data from Autono-
mous Province of Vojvodina indicate a high level of natu-
rally acquired immunity (84.6%; Cl 83.4—-85.8), with most
infections occurring in early childhood [6, 7]. Preschool
institutions represent environments with particularly high
transmission potential due to frequent and prolonged close
contact among susceptible children [7].

Although varicella is generally a self-limiting disease, out-
breaks in such settings may result in significant morbidity
and, in some cases, severe complications requiring hos-
pitalization [1, 8]. Reported complication rates range from
2-6%, while severe neurological complications, including
acute cerebellitis, occur less frequently but contribute sub-
stantially to disease burden [8, 9]. Severe disease is more
common among immunocompromised individuals; howev-
er, subtle immunological abnormalities may remain undi-
agnosed until they are revealed during common childhood
infections [3, 10-12].

Neurological complications of varicella are thought to re-
sult from both direct viral neuroinvasion and immune-me-
diated mechanisms [13, 14]. Among hospitalized children,
the reported frequency varies widely, reflecting differences
in study populations and disease severity [15, 16]. Acute
cerebellitis is the most common neurological complication,
with an estimated incidence of approximately 1 per 4,000
varicella cases [1, 17-20].

Severe disease in vulnerable populations was a key driver
in the development of the varicella vaccine [21]. The World
Health Organization recommends routine immunization in
countries where varicella represents a significant public
health and socioeconomic burden [22].

The aim of this study was to analyse the epidemiological
characteristics, transmission dynamics, and clinical out-
comes of a varicella outbreak in a preschool institution,
with particular emphasis on severe complications and the
possible role of underlying immunological status.
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TaTtjaHa Meuapckn

Linre oBor uctpaxueawa 610 je ga ce aHanuaupajy enu-
OEMUONOLLKE KapaKTEPUCTUKE, OMHAMWKa MNpPeHOLLeHa
N KIMUHWYKU MCXOOM enuaeMuje Bapudene y jefHoj npea-
LLIKOFICKOj YCTaHOBMU, ca NocebHMM OCBPTOM Ha 036UIbHOCT
KoMmnukaumja u Moryhy yrnory OCHOBHOI MMYHOJOLLIKOP
cTatyca obonenux.

MeTtope

Bapuuena Huje 6onecT koja 3axTeBa 06aBe3HO NpujaBrbU-
Bane of 2016. rognHe, ocum y cnyyajy enngemuja [23].

[n3ajH nctpaxuBarma N OKpyxeHe

PeTpocnekTMBHO NCTpaxuBake CNpPOBEAEHO je HaKoH Mo-
jaBe envgemuvje Bapudene y nNpenLKosiCKOM OKPYXery Y
CeBepHobaHaTckoM oKpyry, AyToHomHa [lokpajuHa Boj-
BoguHa, Penybnuka Cpbuja, og 8.10.2025. go 8.12.2025.
roavHe. Enngemuja je perncrposaHa y [iBe npenLikoricke
rpyne yHyTtap ucte yctaHose. CBa geua Koja cy noxahana
rpyne y kojuma ce jaBuna enugemuja TokoMm nepuoga uc-
Tpaxusara obyxsaheHa Cy NCTpaKMBaHEM.

DedvHuuumja cnyyaja

OeduHuumja cnyvaja Bapuyene ce ogHocuna Ha CBako
JeTe Koje noxaha npeaLLUKoncKy YCTaHOoBY, a Koje je pa3Bu-
110 reHepann3oBaHu Be3uKyrnapHu ocum, ca unu 6es nosu-
LLUEeHe TenecHe TemnepaTtype, Koju je KIMHUYKM ogroBapao
TUNy Bapu4ene, TOKOM nepuoga envaemuje. Crnyyajesu
cy ngeHTtudmkosaHn nomohy akTMBHOI Hag3opa, OHEBHUX
n3BellTaja 3anocreHnx y enugemujom saxsaheHoj npen-
LLIKOICKOj YCTaHOBW M KNUHUYKUX nNpernega. PyTuHcka na-
bopaTopujcka NOTBPAA HUje 3axTeBaHa, ycren Kapakrtepu-
CTUYHE KINHUYKE CIIMKE U ENUAEMMONOLLKE Be3e [24].

Mpukynrbawe noparaka

EnvaemuonoLuky nogaum cy NnpukynibaHn Kpo3 CTPYKTYpu-
CaHe WHTepBjye ca 3anocreHnma y npeaLKosiCKoj yCTaHo-
BU U poauTerbMma, Kpo3 npernes 34paBCTBEHUX KapToHa
N aKTMBHO UCTpaxuBak€e CrlyyajeBa/koHTakaTa ca obone-
numa. MNMpukynreaHe nHgopmaumje cy obyxsaTane y3pact,
non, NpeLwkKorcky rpyny, AaTtym nojase ocuna, KNnMHUYKY
CIUKY, CTaTyc Xocnutanusaumje, Tpajake Xxocnuranusauu-
je, n no3HaTy NcTopujy NpeTxoaHe UHeKunje Bapnu4eriom
Unu BakunHauuje.

Mogaun o nsnoxeHocTn y AOMaNMHCTBY Cy MPUKYNIbaHu
KpO3 MHTEpBjye ca poauTeruma, kako 6u ce oueHuna ce-
KyHOapHa TpaHcmucuja Mefly nopoauvyHUM KOHTakTuma.
BakunHanHu ctaTyc je npoBepasaH Kpo3 MeAULIMHCKY eBK-
AeHuwjy, Tamo rae je oHa buna gocTynHa.

Methods

Varicella has not been subject to mandatory notification
since 2016, except in the event of outbreaks [23].

Study design and setting

A retrospective outbreak investigation was conducted fol-
lowing a varicella outbreak in a preschool setting in North
Banat district, Autonomous Province of Vojvodina, Repub-
lic of Serbia, between 8 October and 8 December 2025.
The outbreak occurred in two preschool groups within the
same institution. All children attending the affected groups
during the study period were included in the investigation.

Case definition

A case of varicella was defined as any child attending the
preschool who developed a generalized vesicular rash with
or without fever, consistent with clinical varicella, during the
outbreak period. Cases were identified through active sur-
veillance, daily reporting from preschool staff, and clinical
examination. Laboratory confirmation was not routinely
required, given the characteristic clinical presentation and
epidemiological linkage [24].

Data collection

Epidemiological data were collected through structured in-
terviews with preschool staff and parents, review of medi-
cal records, and active case finding. Information collected
included age, gender, group affiliation, date of rash onset,
clinical presentation, hospitalization status, duration of
hospitalization, and known history of previous varicella in-
fection or vaccination.

Household exposure data were obtained through parental
interviews to assess secondary transmission among family
contacts. Vaccination status was verified through available
immunization records when accessible.

Epidemiological investigation

Cases were stratified into two preschool groups (older and
younger group) for comparative analysis. The temporal dis-
tribution of cases was used to construct an epidemic curve
and to assess transmission dynamics within and between
groups. Secondary transmission within households was
evaluated based on reported subsequent cases among
household contacts following exposure to an index case.
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Ennpgemunonowko UCTpaxKmBamwe

CnyvajeBu cy nogerbeHun y ase rpyne (ctapvja u mnaha
npegLikoncka rpyna), 3a notpebe komnapaTvBHe aHanu-
3e. [latym nodetka 6onectu je kopuwheH 3a nspagy enu-
JemMujcke KpvBe, Te Kako bu ce oueHuna AuHamuka npe-
Howera Bornectn yHyTap u mamehy rpyna y enugemumju.
CekyHpgapHO npeHollewe y goMahvHCTBMMA je oueruBa-
HO Ha OCHOBY MpUjaBIbEHWX HaKHaOHWX criyvajeBa MeRny
KOHTaKTMMa y AOManNMHCTBY, HAKOH M3MOXEHOCTU HEKOM
0[] paHuWje perncTpoBaHux criyyajesa.

KnuHu4yka npoueHa

Cea xocnuTanu3oBaHa fAela Cy KIMHWYKM npernenaHa,
YKIbyuyjyhun 1 HeyponoLku nperneq, Tamo rae je To 6uno
uHaukoBaHo. [logaTHa gujarHocTMdka obpapa criydajeBa
ca Komnnukauumjama oborbera obyxBaTana je nabopa-
Topuvjcka WUCMUTMBaHa (KOMMMeTHa KpBHa crivka, C-pe-
AKTMBHU NPOTEMH M MMYHOSOLLUKN MapaMeTpu Kao LTO cy
KOHLEeHTpauuje MMyHornobynmHa n kuxoBe notknace), He-
yporoLika CH/Makba U enekTpoguanornoLLKa UCNUTUBara
Tamo rae ce cymmarno Ha 3axBaheHOCT HEPBHOT CUCTEMA.

HDeduHuumje ncxopa

Xocnutanu3auuja je geduHucaHa kao npujem y 6onHuuy
Ha KNWHUYKO feYere Bapuyene unm heHnx Komnnmkaumja.
HeypornoLuke komnnukaumje cy AedrH1caHe Kao NpucycTeo
uepebenapHnx 3HakoBa (aTakcuja, AMCMEeTpuja, TPEMOP,
XWUNOTOHMja) KOju Cy BUnn y BpEMEHCKO] BE3M Ca MH(DEeKLm-
jOM Bapuyenom u Koje cy opauHupajyhu KnuHuyapu guja-
rHOCTMKOBaNu Kao LepebennTnuc noBesaH ca Bapu4ernom.

CTtaTucTMuKka aHanusa

3a cymapHe gemorpadcke U KIMHUYKE KapaKTepucTuke
kopuwheHa je geckpunTvBHa ctatucTuka. Ctone jaBrbarba
Cy U3paJyHare kao yaeo cryyajeBa y ykynHom 6pojy aeue
y cBakoj oA npeawkonckux rpyna. CekyHgapHe cTone ja-
BIbakba Cy MspadyHate 3a npeHollerwe yHyTap gomahuH-
cTaBa, TaMo rge je To 6uno npumeHrbuBo. Pa3nvke mehy
rpynama cy ouewmBaHe nomohy x? Tecta unu duweposor
ersakTHor TecTta, Kako je 6uno npuknagHo. CTaTncTuyku
3Ha4yajHOM je cmatpaHa p BpegHocTt o 0,05.

ETnuka pasmatpama

VcTpaxuBane enngemMuje je cnpoBedeHo Kao Ae0 PYTUH-
CKUX aKTMBHOCTW jaBHO3[ipaBCTBEHOr HaA3opa. lMogaum cy
aHOHMMMK30BaHW npe aHanu3e. Kako y aHanuau T1ako un y
n3BeLlTaBamy, HUCY KOPULNEHN HUKaKBU UOEHTUDUKY]Y-
hu nogauw.

Tatjana Pecarski

Clinical assessment

All hospitalized children underwent clinical evaluation at
admission, including neurological examination when indi-
cated. Additional diagnostic work-up for complicated cases
included laboratory testing (complete blood count, C-reac-
tive protein, and immunological parameters such as im-
munoglobulin levels and subclasses), neuroimaging, and
electrophysiological studies when neurological involve-
ment was suspected.

Definitions of outcomes

Hospitalization was defined as admission to hospital for
clinical management of varicella or its complications. Neu-
rological complications were defined as the presence of
cerebellar signs (ataxia, dysmetria, tremor, hypotonia) oc-
curring in temporal association with varicella infection and
diagnosed as varicella-associated cerebellitis by treating
clinicians.

Statistical analysis

Descriptive statistics were used to summarize demograph-
ic and clinical characteristics. Attack rates were calculat-
ed as the proportion of cases among the total number of
children in each preschool group. Secondary attack rates
were calculated for household transmission where appli-
cable. Differences between groups were assessed using
chi-square or Fisher’s exact test, as appropriate. A p-value
<0.05 was considered statistically significant.

Ethical considerations

The outbreak investigation was conducted as part of rou-
tine public health surveillance activities. Data were ano-
nymized prior to analysis. No personal identifiers were
used in the analysis or reporting.

Results

The varicella outbreak lasted 61 days, from 8 October to 8
December 2025. Overall, 28 cases were identified, with 15
cases in the older preschool group and 13 in the younger

group.

The outbreak initially affected the older preschool group,
where the index case reported on 8 October 2025. Addi-
tional sporadic cases were reported in late October, fol-
lowed by a marked increase in early November. The high-
est daily number of cases in the older group was recorded
on 4 November 2025, when three children developed
symptoms on the same day.
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PesynTtatu

Envpoemuja Bapuyene je Tpajana 61 gaH, og 8.10.2025. o
8.12.2025. roamHe. YKyMnHO je perncTpoBaHo 28 crny4yajesa,
of kojux je 15 6uno y ctapujoj npeLwKonckoj rpynu, a 13
y Mnano;.

Enngemuja je npBo 3axBaTuna ctapujy npeaLLKoncky rpy-
ny, rae je niaekcHy cnyyaj npyjasrbeH 8.10.2025. roguHe.
[opatHu cnopaguyHu criyvajeBu Cy NpujaBibeHM Kpajem
oKTODOpa, HaKoH 4era je ycneguno BuASbMBO noBehawse
Opoja obonenux noveTkom HoBembpa. Hajsehu 6poj cny-
YyajeBa Ha AHEBHOM HMBOY Yy CTapwujoj rpynu 3abenexeH je
4.11.2025. rogvHe, Kafa je Tpoje AeLe pasBuio cumnTome
ncTor aaHa.

Y mnahoj npeLuKoncKoj rpynu NpBu Criyyaj ce jaBno KacHu-
je, 29.10.2025. rogunHe. MNpeHoLleHe ce MHTEH3NBMParno y
OpYyroj NonoBuHN HoBeMBpa, KynMnHupajyhu makcumymom
enngemuje 19.11.2025. rognHe, kaga je npujaBrbeHoO net
cnydvajeBa. [logatHo rpynucamse criyvajeBa npumeheHo je
18.11.2025. roguHe, kaga cy ce y UCTOM AaHy nojaBuna
Tpu cnyyaja. MNocneawmn 3abenexenn cnyyaj y mnahnoj rpy-
nu pernctposaH je 8.12.2025. roamHe (rpadukoH 1).

IpadukoH 1. Envagemumjcka kpmBa criydyajeBa Bapuderie,
no gatymuma nojaee 6onectu, y ABe NpeLLIKosicKe rpyne,
CeepHu baHnar, 2025.
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In the younger preschool group, the first case occurred
later, on 29 October 2025. Transmission intensified during
the second half of November, culminating in the outbreak
peak on 19 November 2025, when five cases were report-
ed. Additional clustering was observed on 18 November
2025, with three cases occurring on the same day. The
final recorded case in the younger group had iliness onset
on 8 December 2025 (Chart 1).

Chart 1. Epidemic curve of varicella cases by date of ill-
ness onset in two preschool groups, North Banat, 2025.

Mnaha rpyna
Younger group

[daTtym nojaBe 6onectun
Date of illness onset
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[MyTeBn npeHoLWera BUpyca Bapudene y ctapujoj n mna-
Hoj npeaLwKonckoj rpynu nNpeacTaBibeHN Cy Auvjarpamom
Koju cneau (aujarpam 1).

Owujarpam 1. lNyTeBu npeHoLLewa BUpyca Bapuyene y Ase
npeaLKoncke rpyne Tokom uctpare envaemuvje, CesepHu
Banar, 2025.

Ctapwmja rpyna (n = 15) / Older group (n=15)

BA - npBu cnyuaj

BA-first case
(8.10.25.)

T/ TG
(22.10.25.) | (22.10.25.)

| —

Wwa / SF
(1.11.25.)

HM / NM

(2.11.25.) HAJCA

(20.11.25.)

nc/Ps
(3.11.25.)

oM | FM
(4.11.25.)

nX / PH
(4.11.25.)

X6/ ZB

Tatjana Pecarski

Transmission routes of varicella virus in the older and
younger preschool group are presented below (Diagram 1).

Diagram 1. Transmission routes of varicella virus in two
preschool groups during the outbreak investigation, North
Banat, 2025.

MnaRa rpyna (n = 13) / Younger group (n=13)

BM / BM
(5.11.25.)

KJl - nocneawun
KL-last case
(8.12.25.)

LA

(7.11.25.) (21.11.25.)

™M/ GM
(18.11.25.)

cni/sL
(18.11.25.)

Ml / MG
(19.11.25.)

HA /| NA

(18.11.25.) HIT / NL

(19.11.25.)

™/ TZ
(19.11.25.)

(4.11.25.)

A | FA
(5.11.25.)

BEBEEEE,

Enuagemuronowkum mctpaxuBawem je obyxsaheHo ykyn-
HO 41 geTe u3 OBe npepgLkoncke rpyne. YKynHo je 28/41
Jele pasBuIio Bapu4eny, LUTO oAroBapa CTOMM jaBrbaka
opf 68,3%. evauun cy npeacrasmwanu 60,9% (14/23) peue
y ctapwujoj rpynn n 55,6% (10/18) y mnahoj rpynu. Ctone
jaBmbara bune cy cnunyHe y ctapwjoj rpynu (15/23; 65,2%)
n mnanoj rpynu (13/18; 72,2%) (p = 0,888).

MegawjaHa y3pacTa je 6una 5,7 roguHa (IQR 5,3-6,1) y cta-
pujoj npeawkonckoj rpynu 1 3,5 rognHa (IQR 3,2-3,8) y
mnanoj. Mehy obonenom geuom, ogroapajyha meavjaHa
y3pacTa 6una je 6,0 roguHa (IQR 5,5-6,2) n 3,6 rognHa
(IQR 3,4-3,8), peaom (Tabena 1). Mehy geLom koja HUCY
ncnykwaeana gedvHuumMjy criyyaja Bapuyene y envaemm-
jv, NpeTxogHa MHMeKUMja BapnyenomM JOKyMeHTOBaHa je
koa 88% peue y ctapujoj rpynu u kog 80% y mnahoj rpynu.
Mo jenHo peTe y cBakoj rpyny Jobuno je BakuuMHy NpoTuB
Bapwuyerne; BakLuMHUcaHo AeTe y mnahoj rpynu BakuuHuca-
HO je HaKoH nojaBe enugemuje (Tabena 1).

N xo/zp
g (19.11.25.)

BN / VL
(19.11.25.)

EEBEBA!

A total of 41 children from two preschool groups were in-
cluded in the outbreak investigation. Overall, 28/41 chil-
dren developed varicella, corresponding to an attack rate
of 68.3%. Boys accounted for 60.9% (14/23) of children in
the older group and 55.6% (10/18) in the younger group.
Attack rates were similar between the older group (15/23;
65.2%) and the younger group (13/18; 72.2%) (p = 0.888).

The median age was 5.7 years (IQR, 5.3-6.1) in the older
preschool group and 3.5 years (IQR, 3.2-3.8) in the young-
er preschool group. Among affected children, the corre-
sponding median age were 6.0 years (IQR, 5.5-6.2) and
3.6 years (IQR, 3.4-3.8), respectively (Table 1).Among
non-cases (children who remained unaffected), a history of
prior varicella infection was documented in 88% of children
in the older age group and 80% of those in the younger
age group. One child in each group had received varicel-
la vaccine; the vaccinated child in the younger group was
vaccinated after outbreak onset (Table 1).
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Tabena 1. Kapaktepuctuke geue u crniyvajeBa Bapuyene
y OBe NpeaLLKOriCKe rpyrne TOKOM uctpare envgemuje, Ce-
BepHu banart, 2025.

MpomeHbLUBe
Variables

YKkynaH 6poj gevaka y rpynu
Total number of boys in the group

YKynaH 6poj aeBojuymua y rpynu
Total number of girls in the group

CrapocrT cBe geue, meaujaHa (IQR), roguHa
Age of all children, median (IQR), years

CrtapocT aeue ca Bapuyenom, megujaHa (IQR), roguHa
Age of children with varicella, median (IQR), years

Bpoj aeue 3axBaheHe 6onewhy Tokom enugemuje
Number of children affected during the outbreak

Heua koja Hucy 3axsaheHa 6onewhy TokoMm envaemuje
Children not affected during the outbreak

BakuuHucaHu
Vaccinated

MpeTxoaHo MHdUUMPaHN Bapuyenom
Previously infected with varicella

* BakuMHMUCaH Kao KOHTaKT HaKoH MnoyeTka enM.quMje.

HIM — Huje npyMeHbMBO.

Mefy ogpacnum uynaHosMMa gomahuHcTaBa (poauTerby,
Gake 1 oeke) Huje OOLUNO HU A0 jeOHOr cryYaja cekyHaap-
HOr 3apaxkaBaka, LUTO Ce U OYeKyje Ko NPUPOLHO cTeve-
Hor umyHuteTa. Mehy 6pahom n cectpama (31), poheHnm
nameny 2004. n 2025. roguHe, 24 (77,4%) je nmano nper-
xogHo noctojehn nmyHuTteT Ha B3B, cteveH nperxogHom
nHdekumjom Bapuyenom (n = 22), nnu BakumHaumjom (n
= 2). Camo cegmopo bpahe n cectapa (22,6%) 6uno je
6e3 MyHUTETa Ha Bapuyerny; YeTBOPO je pa3BUo KIMHUY-
Ky CnvKy Bapuyene, LITO je AOBeNo 40 CeKyHAapHe cTtone
jaBreama y gomahuHcTey (hSAR) oa 57,1%. YkynHa cTtona
jaBbamwa nHdekunje mehy 6pahom n cectpama 6una je
12,9% (4/31), wTo Harnawaga CHaXaH UMYHWUTET 3ajeqHu-
ue y gomahuHctBuMma. pynucarse Hajeher 6poja cekyH-
OapHux cnydajeBa (75%) y koxoptama 3a 2024. n 2025.
roguwiTe ykasyje ga cy HajMnaha, HajMawe MMyHa feua
6una nog HajsehM prM3nKoMm, a NnaHumM NpeHoLleHa Ccy ce
3aBpLUaBanun UCKIbY4MBO yHyTap oBe rpyne (Tabena 2).

Table 1. Characteristics of children and varicella cases in
two preschool groups during the outbreak investigation,
North Banat, 2025.

Crapwuja rpyna MnaRha rpyna

Older group Younger group p-BpeaHoCT
(n=23) (n=18) p-value
n (%) n (%)
14 (60,9) 10 (55,6)
0,975
9(39,1) 8 (44,4)
5,7 (5,3-6,1) 3,5 (3,2-3,8) —
6,0 (5,5-6,2) 3,6 (3,4-3,8) —
15 (65,2) 13 (72,2)
0,888
8 (34,8) 5(27,8)
1 1*
HN
NA
7 4

* Vaccinated as a contact after outbreak onset.

NA — not applicable.

No secondary cases occurred among adult household
members (parents or grandparents), consistent with nat-
urally acquired immunity. Among the 31 siblings (born be-
tween 2004 and 2025), 24 (77.4%) had pre-existing immu-
nity to VZV, acquired through previous varicella infection (n
= 22) or vaccination (n = 2). Only seven siblings (22.6%)
were susceptible, of whom four developed clinically con-
firmed varicella, resulting in a household secondary attack
rate (hSAR) of 57.1%. The overall sibling attack rate was
12.9% (4/31), highlighting strong household herd immuni-
ty. The clustering of most secondary cases (75%) in the
2024 and 2025 cohorts indicates that the youngest, least
immune children faced the highest risk, with transmission
chains ending exclusively within this group (Table 2).
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Tab6ena 2. CekyHaapHa cTona jaBrbara y AoMahnHCTBU-
ma (hSAR) mehy 6pahom u cectpama

Karteropuja

Tatjana Pecarski
Table 2. Household Secondary Attack Rate (hSAR) among

siblings

MoanoxHu
Susceptible

UHdmumpann
Infected

hSAR (%)

YkynHo MpeTxoQHO UMYyHM
KOHTaKTa ) .
Total Previously immune
Contact category
Bpaha u cectpe o/ \%
Siblings 31 24 (77,4%)

* Op OHUX KOju Cy Bunu MyHW, 22 je Mano UcTopujy NpeTxoaHe 6onectu, 4ok
je ABOje MMYHM30BaHO ca jedHOM MK ABe 403€e BaKLMHE NPOTMB Bapuyerne.

** CekyHOapHu cny4ajeBu jaBunu cy ce mehy 6pahom u cectpama pohe-
Hum 2014. roguHe (n = 1), 2024. roguHe (n = 2) n 2025. roguHe (n = 1).

*** YkynHa cTona jaBrbara Mefy ceoM 6pahom u cectpama, 6e3 063vpa
Ha cTatyc umyHuTteta, 6una je 12,9% (4/31).

Tpoje gele je 3axTeBano xocnuranusalumjy TOKOM envae-
Muje, WwTo je ogroeaparno 10,7% (3/28) cBux npujaBrbeHmx
cnyyajesa Bapudene. [1Boje xocnutanuaoBaHe geue npu-
nagano je crapujoj NpefLKomncKoj rpynu, a jeagHo mnano;.
MegawmjaHa y3pacTa 6una je 5 roguHa n 6 meceum (oncer: 4
roanHe n 8 meceum — 5 rogmHa n 11 meceum), a oBoje og
Tpoje geue Omro je MyLuKor nona.

[lBoje oeue pa3Buno je LepebennTtuc, Npu Yemy cy ce He-
YPOSOLWKN CUMNTOMW jaBUM OCaM W AeBeT JaHa HaKoH
nojase ocuna, pegomMm. Oba geteta cy nokasana uepebe-
napHe 3HakoBe, YKibyyyjyhu aTtakcujy, gucmetpujy, Tpe-
MOp, XUNOTOHWjy 1 noBpahawe, 1 xocnutanuaosaHu cy 10.
n 11. gaHa HakoH nojaBe Gonectn. Pesyntatu Heypono-
LLUKMX CHUMaHa M enekTpodur3nOmnoLLKMX nperneaa unm
CY YpeaHu, ocuMm jeqHe cryyajHo npoHaheHe peTpouepe-
BenapHe apaxHoOugHe UWCTE M XeTepoTonuje cuBe mace,
npoHahneHnx kopg jegHor obonenor geteta.

Tpehe peTe Huje pasBuUNoO HeyponoLuKe KOMMnukauuje,
anu je XOoCnMTanu3oBaHO Ycned npoayxeHe debpunHe
bonectn n umyHogedmumjeHLUmje Kao OCHOBHe GonecTu.
JlabopaTopujcka ncnutmeawa Cy nokasana 3Ha4yajHO Mo-
BULLEHE KOHUeHTpauuje C-peaktuBHor npotemHa (70,8
mg/l) n nmyHornolke abHOpManHoOCTK, yKIbyyyjyhu cma-
HeHe koHueHTpauuje IgA, IgM 1 IgG1 noTknaca.

HakHagHO MMYHOMOLIKO TeCTMpake je noTepaurio gedu-
umnjeHumjy IgG1 noTknace ko OBoje oA Tpoje xocnutanu-
30BaHe geue. Tpajawbe xocnuTtanusaumje ce Kpetano y on-
cery og 10 go 20 paHa (Tabena 3).

7 (22,6%) 4** 57,1%**

* Of those immune, 22 had a history of prior illness, while 2 were immu-
nized with 1 or 2 doses of the varicella vaccine.

**Secondary cases occurred in siblings born in 2014 (n = 1), 2024 (n =
2),and 2025 (n = 1).

**The overall attack rate among all siblings, regardless of immune sta-
tus, was 12.9% (4/31).

Three children required hospitalization during the outbreak,
corresponding to 10.7% (3/28) of all reported varicella cas-
es. Two of the hospitalised children belonged to the older
preschool group and one to the younger group. The me-
dian age was 5 years and 6 months (range: 4 years and
8 months—5 years and 11 months), and two of the three
children were male.

Two children developed cerebellitis, with neurological
symptoms occurring 8 and 9 days after rash onset, respec-
tively. Both presented with cerebellar signs, including atax-
ia, dysmetria, tremor, hypotonia and vomiting, and were
hospitalised 10 and 11 days after disease onset. Neuro-
imaging and electrophysiological findings were largely un-
remarkable, except for an incidental retrocerebellar arach-
noid cyst and grey matter heterotopia in one child.

The third child did not develop neurological complications
but was hospitalized due to a prolonged febrile illness and
underlying immunodeficiency. Laboratory findings showed
markedly elevated C-reactive protein levels (70.8 mg/L)
and immunological abnormalities, including reduced IgA,
IgM and 1gG1 subclass levels.

Follow-up immunological testing confirmed IgG1 subclass
deficiency in two of the three hospitalised children. The
length of hospital stay ranged from 10 to 20 days (Table 3).
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Tabena 3. KnuHnyke kapaktepuctuke u ncxoam kog geue Table 3. Clinical characteristics and outcomes of hospi-
XocnutanusoBaHe ycren Komnnukauumja mnu ocHoBHux talised children with complications or underlying immune

nmyHonowkmx geduumjeHumnja, CesepHu banar, 2025. deficiencies, North Banat, 2025.
MpomeHLMBe Cnyuaj 1 Cnyuaj 2 Cnyuaj 3
Variables Case 1 Case 2 Case 3
Mpepwkoncka rpyna Crtapwmja rpyna Crtapwmja rpyna MnaRa rpyna
Preschool group Older group Older group Younger group
CrapocT 5 roguHa 6 meceuu 5 roguHa 11 meceuu 4 roguHe 8 meceuu
Age 5 years 6 months 5 years 11 months 4 years 8 months
Mon XeHcku MyLikun MyLikun
Gender Female Male Male
Llepe6enutuc ycnen Llepebenutuc ycnepn Bapuuena 6es komnnvkauuja;

OunjarHosa komnnukauuje UMyHoaeduumjeHumja

> . ; Bapuyene Bapuyene h . ot o
Complication diagnosis Varicella cerebellitis Varicella cerebellitis Varn lce{la without comp. lications;
immune deficiency
[aHa op nojaBe 6onecTtun
[0 NnojaBe KOMMMKauuje 8 9 6e3 KomnnukKauuje
Days from disease onset no complications

to complication onset

Bpoj naHa op
nojase 6onecTtu oo
xocnutanusauumje 10 1" 5
Days from disease onset
to hospitalisation

Bucoka Temnepatypa

VL LT (39 °C), nocnaHocT, NnpoayXeHo

AtaKcuja, TpeMop, OucmeTpumja, xMnoToHuja,

Hanasu Ha nplqjemy nosBpahame no Bpaharbg n3bujarse ocne
Main cgrgﬁqaié Z%%mgs on Ataxia, tremor, vomiting Dysmetria, %fl) otonia, vom- Fever (39 °C), somnolence, pro-
g longed rash eruption
neykouuntu 15,6 x 10°%/1; neykouuntu 15 x 10%1; neykouutun 11,5 x 109/1;
HeyTpodunu 72%:; HeyTpodunu 69%; HeyTpodunu 80,7%;
INa6opaTopumjcku numdountn 16%; moHouUTU numdountn 21%; numdoumntun 11,1%; moHouuTHn
pesynrtatu 7%; CRP 0,3 mg/I moHouutu 6%; CRP 0,8 mgl/l 7,6%; CRP 70,8 mg/l
Laboratory findings WBC 15.6 x 10%L; neutrophils ~ WBC 15 x 10%L; neutrophils WBC 11.5 x 109%L; neutrophils
72%, lymphocytes 16%,; mono- 69%;, lymphocytes 21%, 80.7%, lymphocytes 11.1%, mono-
cytes 7%; CRP 0.3 mg/L monocytes 6%, CRP 0.8 mg/L cytes 7.6%,; CRP 70.8 mg/L
PeTpouepebenapHa
Pesyntatu EEG/CT/MRI apaxHoupHa umcTa u Hanas ypeaan Hanas ypeaa
CHUMatLa Xereporonuja cuse Mace Normal findings Normal findings
EEG/CT/MRI findings Retrocerebellar arachnoid cyst
and grey matter heterotopia
CmameHa noTknaca IgG1
(3,42 g/l, pechepeHTHa .
HakHagHa aHanusa BpeaHocT: 3,62-12,28 g/l); C(l\gazuzazl-llle) :‘)I;Ll\‘llea;r gg";;;f)e ;%A
"MyHo‘r:::f;:a"Hcmr nszge?)z:frj;%creoﬂ?;:p Hanas ypeAaH aeduumnjeHumjy IgG1 norknace
Follow-up immunoglobulin  Reduced IgG1 subclass (3.42 Normal findings %eggcig)l‘?e'?/é%%w%ﬁ) éénf;gg/_’
status g/L; reference 3.62—12.28 o g olass d e’ﬁ cien cg
g/L), other subclasses within y
reference range
Tpajare
. 18 paHa 20 paHa 10 gaHa
xocnutanusauuje
Length of hospital stay iErE A ez it
EEG — enektpoeHuedanorpaduja WBC — white blood cells
CT — komnjyTepu3oBaHa Tomorpaduja CRP — C reactive protein
MRI — marHeTHa pe3oHaHua EEG - electroencephalography
CRP — C-peakTuBHM NpoTENH CT - computed tomography

MRI — magnetic resonance imaging
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Ouckycuja

Enngemuja Bapuyene onucaHa y 0BOM UCTpaxvBawy Mo-
Kasana je 6p30 1 eKCNNO3NBHO LUMPEHE Y NPEALUKOICKOM
oKpyXemwy, 3axBaTtajyhn 28 og 41 peue (ykymHa cTona
jaBrbawa 68,3%) y nepuogy oa 61 gaHa. Kpmea envge-
MUWje je nokasana CekBeHUMjarHo Lmpewe nsmehy ase
NpeaLLKoncKe rpyne, npu Yemy je paHujy TpaHcMucujy y
CTapuwjoj rpynv npatuna OaJIoXKeHa, anu WHTEH3UBHWje
rpynucaHa TpaHcMmucuja y mnahoj rpynu. OBaj obpasal je
y Ckrnagy ca eurkacHUM npeHoleweM UHdekLmje ca ae-
TeTa Ha geTe, y 3aTBOPEHOM OKpyXeky 0baaHuwTa, rae
BMCOKE CTOMNe KOHTaKTa 1 nonynauuja Koja je y noTnyHocTH
OCEeTIbMBA NOroAyjy oopXaBaHOM LUMpery Bupyca [1-4].

Bpno Bucoka ctona oboneBara Koja je yoyeHa y npeg-
LIKOMCKMM rpyrnamMa Yykasyje Ha MHTEH3VMBHO MpeHoLle-
e BMpyCa Yy YCMOBUMA HUCKOF UMYHUTETaA nonynauuje
[7]. Nako 6u TakBe npoueHe Tpebano onpes3Ho TyMavnTu
ycrnea orpaHu4eHe BenuyMHEe KOXOpTe, OHe Cy Yy ckragy
ca Joka3uma 00jaBrbeHNM y nTepaTypu, Koju nokasyjy aa
cTone oboneBaka Bapu4yerie y OCeT/bUBMM Mnonynayunjama
yecTo npenase 85% [1, 10]. OBu pesyntaTn ykasyjy oa ce
WHPEeKUMja BUPYCOM Bapuyene y envaemMujy, y OKpy>Keru-
Ma 6e3 pyTUHCKe UMYHU3aLmje, HECMETaHO NPEHOCHK.

Hwxa cTtona cekyHOapHOr jaBrbamwa Bapudene y goma-
huHctBuma (57,1%) BepoBaTHO OACNUKaBa AENVMUYHU
NPETXOAHO CTEeYEHN NMYHUTET nonynaumje, nocebHo meny
cTapujum KoHTakTuMa obonenux. Mefytum, geua poheHa
namehy 2024. n 2025. rognHe 1 garse cy 6una Beoma no-
OnoXHa 1 nogHena cy Hajehe ontepehere npeHollexa
BMpyca y gomahuHcterma. OBaj ob6pasal, NoAN0KHOCTM Y
YHKLMjM y3pacTa Harnallasa Kiby4HO OrpaHuyere ocna-
Hahba CaMo Ha NPUPOAHM UMYHUTET, Te HarnawlaBa 3Havaj
3aliTUTe BaKLMHALWjOM y paHOM OeTuhCTBY [25].

OHO LWITO je BaXKHO jeCcTe Aa Cy ja3oBu Y UMYHUTETY nonyna-
umje Gunu BPMO jacHO BMASBUBM Yy AMHAMUUM enngemMuje.
BehuHa geue koja H1cy obonena umana cy nogatak o pa-
HMje npenexaHoj Bapnyenu, oK je 06yxBaT BaKLMHaLKjOM
610 eKCTpeMHO HM3akK, ca caMo ABOje BakuuHucaHe geue
npe enngemuje. OBM Hanasu UNycTpyjy Aa ce, y oacycrsy
CUCTEMCKUX NporpamMa MMyHu3saumje, NoAnoXHOCT obone-
Bakby akymynupa y mnafum koxopTama, YvMe ce ogpxa-
Ba MOTeHUMjan 3a npeHolewe BUpyca y NPeALIKONCKUM
OKpyXennma.

WNako ce Bapuyena 4yecTto nocmatpa kao 6nara geumja 6o-
NnecT, KNMHWYKO ontepeherwe y 0BOj enuaemuju 6uno je
3HayvajHo. Xocnutanuaauuja je 6buna HeonxogHa kog 10,7%
cny4ajesa, LITO je CTOMNa Koja npemMaluyje cTony HaBefeHy
y nuTepaTtypu 3a MIMyHOKOMMETEHTHe neaujatTpujcke nomny-
naumje (<1%) [26]. Mako 6u oBO MOrNo AOHEKNe aa notuye

Tatjana Pecarski

Discussion

The varicella outbreak described in this study demonstrat-
ed rapid and sustained transmission in a preschool setting,
affecting 28 of 41 children (overall attack rate 68.3%) over
a 61-day period. The epidemic curve showed sequential
spread between the two preschool groups, with earlier trans-
mission in the older group followed by delayed but more in-
tense clustering in the younger group. This pattern is con-
sistent with efficient person-to-person transmission in closed
childcare settings, where high contact rates and a fully sus-
ceptible population facilitate sustained viral spread [1-4].

The very high secondary attack rate observed within the
preschool groups indicates intense transmission under
conditions of low population immunity [7]. Although such
estimates should be interpreted cautiously due to the limit-
ed cohort size, they are consistent with published evidence
showing that varicella attack rates in susceptible popula-
tions frequently exceed 85% [1, 10]. These findings under-
score that in settings without routine immunization, varicel-
la spreads with near-complete efficiency once introduced.

The lower household secondary attack rate (57.1%) likely
reflects partial population immunity resulting from previous
natural infection, particularly among older contacts. How-
ever, infants born in 2024 and 2025 remained highly sus-
ceptible and experienced the greatest burden of household
transmission. This age-dependent susceptibility pattern
highlights a key limitation of reliance on natural immunity
alone and emphasizes the importance of early-life protec-
tion through vaccination [25].

Importantly, immunity gaps in the population were clear-
ly reflected in the outbreak dynamics. Most children who
did not develop disease had a history of prior varicella in-
fection, while vaccination coverage was extremely limited,
with only two vaccinated children identified. These findings
illustrate that in the absence of systematic immunization
programs, susceptibility accumulates in younger cohorts,
sustaining transmission potential in preschool environ-
ments.

Although varicella is often perceived as a mild childhood
disease, the clinical burden in this outbreak was substan-
tial. Hospitalization was required in 10.7% of cases, a rate
far exceeding that reported in immunocompetent pediatric
populations (<1%) [26]. While this may partly reflect the
small outbreak size, it also indicates a non-negligible risk
of severe disease even in apparently healthy children. Two-
thirds of hospitalized cases developed cerebellitis, a recog-
nized neurological complication of varicella, which resulted
in prolonged hospital stays and significant morbidity.
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o4 Manux pasMmepa envgemuje, To Takohe n ykasyje Ha He-
3aHeMapIbUB PU3NK O TELLKUX 0brrka 6onecTn, Yak n Koa
Hauarneq 3gpase geue. [IBe TpehnHe xocnuTann3oBaHUX
crnyyajeBa pasBuno je uepebenutuc, y nutepartypu Beh
onuncaHy HeypoIoLLKY KOMMNIMKaLMjy Bapuyene, Koju je go-
BEO [0 MpoAy>KeHor 3agpxaBaha Ha OOMHUYKOM Jevetsy.

MojaBa uepebenutca ocam 0 OEBET AaHa HAKOH MnojaBe
ocuna y cknagy je ca MMYHCKU MOocpedoBaHVM MeXaHu-
3MOM KOju Ce jaBrba HaKOH MHdeKuuje, WTo je y ckrnagy
ca npeTxogHum pesynrtatuma [27, 28]. Y3 TO, OTKpMBEHE
UMYyHoMoLLKe abHOpManHoOCTH, ykiby4vyjyhu n geduumjeH-
unjy notknace IgG1 kog OBoje xocnutanu3oBaHe gele u
Wwnpy ANCAYHKUMjY XymMopanHor MMyHUTeTa Kop, jow jea-
HOr feTeTa, yKasyjy Aa Bapudyena Moxe aa byae n KnvHu4-
KV nokasaTtersb NPeTX04HO Henpeno3HaTux gedekara umy-
Hor cuctema [3, 11, 18, 19]. Mako ce 3acHuBajy Ha Manom
Bpojy cny4vajesa, 0BM pe3ynTaTh Cy KINUHUYKM peneBaHTHM,
jep HarnmawaBgajy noTeHuujan 3a TeLKe UM KOMMnKkoBaHe
obrnivke 6onecTun Kog nogrpyne geue ca OCHOBHMM MMYHO-
nowknm oceTrbmoctuma [29, 30].

CpepnHa BpedHOCT BpeMeHa Tpajarba xocnuTanuaaumje og
16 naHa (10-20 gaHa) npeBasunasu BPeAHOCT HaBeaeHY
y yropeamBuM UCTPaXknBakbUMa HEYPOSOLLKUX KOMMSMKa-
LMja Koje ce goBoge y Be3y ca Bapu4yeriomM, a koja ce obumu-
Ho kpehe og oko 8 go 10 gaHa [27, 28]. NpoayxeH 6opa-
Bak y 6onHuum 6uo je nocneguua 3axsaheHOCTU HEPBHOT
cucTema M KOMMvKaumja Koje Cy HacTarne TOKOM Nneyera,
LUTO je 3Ha4yajHO AOMPUHOCKIIO aHraXoBaky 30PaBCTBEHUX
pecypca [31, 32, 33].

M3 jaBHO3OpaBCTBEHEe NepcrnekTvBe, oBa envaemuja no-
Ka3yje KOMOMHOBaHW edbekaT BMCOKe CTONe MpeHoLlleHa
NHdeKUumje, ja3oBa Yy VMMYHUTETY W KIAMHUYKM 3HAYajHUX
KOMMnuMKaumja y HeBakuMHUCaHOj nonyrnaumju. Vckycrea
13 BuLLE €BPOMNCKUX 3eMarba 4OCredHo nokasyjy Aa yBo-
Rere pyTrHCKe BakuuHaumje npoTuB Bapuyene 4OBOAM A0
3Ha4ajHOr CMarbeHa HeHe yyecTanocTu, xocnuranusauu-
ja n pegykuuje enngemujckor jaBrbana [8—10, 34, 35]. OHo
LUTO je BaXHO jecTe fa cy Hajehe obpobuTn youeHe ko
npeaLKorncke geue — y UCTOj OHOj rpynu Koja je HajsuLle
norofjeHa OBOM enuaemMmnjom — rae BakuuHaumja npekuaa
fnaHue npeHollewa BMPYyCa W MHOMPEKTHO LWTUTU many
JeLy Koja y3pacToM HUCY cTacana 3a BakuuHauujy.

Enngemunonolwikm npodun koju je oBae youyeH oarosapa
obpacuy n3 goba npe BakuuMHauwmje, Koju ce oanukyje Bu-
COKMM cTonama oboneawa, ePUKaCHUM NPEeHOLLEHEM Y
AEYMjUM KONEKTVBMMA U TELLKMM UCXOAMMA KOoju ce Mory
cnpeuntn. [pynucawe HeypomnoLwKMX KoMnnukauuja u
MMYHOIMOLLIKM KOMMIEKCHUX CryYajeBa joLl BuLUe Harnalla-
Ba 3Ha4aj npeBeHuUMje — BakumHauuje. Mako je 6poj TeLkmx
cnyyajeBa 610 Manu, LUXOB AUCMPONOPLUOHAITHN YTULA]
Ha Tpajake XocnuTanusauuje Harnawasa fa KrvHUYKa
CrnvKa Bapuyene Huje yBek GeHurHa y ycrnoBuMMma H-eHe
enugemujcke rnojase.

The occurrence of cerebellitis 8—9 days after rash onset
aligns with a post-infectious immune-mediated mecha-
nism, consistent with previous findings [27, 28]. In addition,
immunological abnormalities, including IgG1 subclass de-
ficiency in two hospitalized children and broader humoral
immune dysfunction in another, suggest that varicella may
serve as a clinical indicator of previously unrecognized im-
mune defects [3, 11, 18, 19]. Although based on a small
number of cases, these findings are clinically relevant, as
they highlight the potential for severe or complicated dis-
ease in subsets of children with underlying immune vulner-
ability [29, 30].

The mean hospitalization duration of 16 days (10-20 days)
exceeded that reported in comparable studies of varicel-
la-associated neurological complications, which typically
range from approximately 8 to 10 days [27, 28]. Prolonged
hospital stays were driven by neurological involvement
and complications arising during treatment, contributing
substantially to healthcare resource utilization [31, 32, 33].

From a public health perspective, the outbreak demon-
strates the combined effect of high transmissibility, im-
munity gaps, and clinically significant complications in an
unvaccinated population. Experiences from multiple Eu-
ropean countries have consistently shown that the intro-
duction of routine varicella vaccination leads to substantial
reductions in incidence, hospitalizations, and outbreak fre-
quency [8-10, 34, 35]. Importantly, the most pronounced
benefits are observed in preschool-aged children—the
same group most affected in the present outbreak—where
vaccination interrupts transmission chains and indirectly
protects infants too young to be vaccinated.

The epidemiological profile observed here is consistent
with a pre-vaccination era pattern, characterized by high
attack rates, efficient transmission in childcare settings,
and preventable severe outcomes. The clustering of neu-
rological complications and immunologically complex cas-
es further amplifies the preventable disease burden. Even
though the number of severe cases was limited, their dis-
proportionate impact on hospitalization duration and clini-
cal severity underscores the non-benign nature of varicella
in real-world outbreak conditions.

Taken together, these findings provide evidence support-
ing the introduction of routine varicella vaccination in Ser-
bia. Beyond reducing overall incidence, vaccination would
be expected to substantially decrease transmission inten-
sity in preschool settings, prevent secondary household
spread, and reduce the risk of severe neurological and
immunological complications [8—10, 34, 35]. In addition,
widespread immunization would protect infants and other
high-risk individuals through herd immunity, addressing a
key vulnerability highlighted by this outbreak.

While this study is based on a single outbreak and there-
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MocmatpaHu 3ajeqHo, OBY pe3ynTtaTn JOHOCe AoKase Koju
roBope y npwnor yBofewy pyTUHCKE BakuuHaLMje NpoTuB
Bapuyene y Cpbuju. Y3 cMawbene yKynHe WHUMAeHUuje,
of BakumHaumje 6u ce o4eKkvBano 1 Aa 3HayajHO CMmarby
WHTEH3WUTET MpeHoLwera Yy NpeLwKornCKUM OKpYyXerwuma,
Crpeyn CekyHOapHO MpeHolwewe Yy gomahuvHcTBMMA U
CMaksU pU3nK 0 030UIBHUX HEYPOTOLLKNX U UMYHOIOLLIKMX
komnnukauuja [8—10, 34, 35]. Y3 TO, KONEKTUBHN UMYHUTET
OCTBapeH BMCOKUM 0OyxBaToOM BakuuHauuWjoM 6w 3awtu-
TMO HOBOpoheHYaa v gpyra nvua nog BUCOKUM PU3UKOM,
Kao HajoceTrbMBUje nonynaumoHe rpyne naeHTMnkosaHe
y OBOj enuaemMumju.

Nako ce oBO ucTpaxuBahe 3acHMBa Ha nogaumma [o-
OvjeHum 13 jegHe enupemuje n ctora je MoryhHoCT Hu-
XOBe reHepanvsauuje orpaHuyeHa, 4oCneaHOCT OBUX pe-
3ynTtara ca MefyHapoAHUM UCKyCTBMMa roBOpU Yy npuror
jaBHO3paBCTBEHOM aprymMeHTy 3a BakuuHauujy. Y oBOM
KOHTEKCTY Bapuyena He 6u Tpebano Buwe ga ce cmarpa
OEHUTHOM 1 HEN30EXHOM Oe4unjoM UHekumjom, Beh Go-
newmhy Koja ce MOXe CrpeynTu BakLMHaLUnjoM 1 Koja Hocu
3Ha4ajHO KNMMHMYKO M OpyLITBEHO onTepehemse.

3akrby4ak

OBa enugemuja je nokasana €eKCrio3MBHY TPaHCMUCU-
jy Bapuderie y npefLlKOoriCKOM OKpYXeky, LITO je JOBEero
[0 BMCOKe cTone oboneBawa M Hemanor yaena KrmHUYKA
3Ha4vajHe 6onectu. lNojaBa TELLKMX HEYPOSIOLLKUX KOMMIK-
Kauuja, ykreyyyjyhu uepebenuTuc, 3ajegHo ca MMyHOro-
LWKUM abHopManHocTuma Koje cy MAeHTU(UKOBaHe Kao
OCHOBHO CTake Ko XOocnuTanu3oBaHe felle, Harnawasa
[a ce Bapuyena mMoxe JOBECTU Yy Be3y ca NoTeHLMjanom
3a pas3Boj 030WMIbLHMX KOMMMMKauuja, Yak M Kop uHaye
3gpase negujatpujcke nonynauunje. OBu pesyntaTu, y KOM-
OvHaLmju ca youeHOM OUHAMUKOM MpeHOLleHa Bupyca u
ontepehewem 34paBCTBEHOr CUCTEMa, roBope y mnpurnor
yBohewy PYTMHCKE BaKuMHauuje NpoTMB Bapuderne Kao
KIby4He jaBHO3[paBCTBEHE Mepe KOjOM ce CMarbyje npe-
HOLLEeHe, CcrpevaBajy Tellkn UCXoau W LITUTE OceTrbuBa
HoBOpOfheHYas Kpo3 KONEKTUBHMN UMYHUTET.
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fore limited in generalizability, the consistency of findings
with international experience strengthens the public health
argument for vaccination. In this context, varicella should
no longer be regarded as a benign and inevitable childhood
infection, but rather as a vaccine-preventable disease with
meaningful clinical and societal burden.

Conclusion

The outbreak demonstrated rapid and highly efficient
transmission of varicella in a preschool setting, resulting in
a high attack rate and a substantial proportion of clinically
significant disease. The occurrence of severe neurological
complications, including cerebellitis, together with underly-
ing immunological abnormalities identified in hospitalized
children, highlights that varicella may be associated with
considerable morbidity even in otherwise healthy pediat-
ric populations. These findings, in combination with the
observed transmission dynamics and healthcare burden,
support the introduction of routine varicella vaccination
as a key public health measure to reduce transmission,
prevent severe outcomes, and protect susceptible infants
through indirect (herd) immunity.
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